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Solubility of solid in liquid dl Jkh ^1 Factors dl ^c. UaSj ciila ^1 sj^U*dl 
ujdtfl jdte j' Common ion effect dl jAj jjdl aAc. ^1 Factor dl ^Uj ^jb 4L£j A j 


7. Common ion effect: 

•When a slightly soluble electrolyte is dissolved to form saturated solutions, the 
solubility is described by a constant known as the solubility product Ksp. 

•The equilibrium in a saturated solution of a sparingly soluble salt AB in contact with 
un-dissolved solid may be represented by: 

AB A + + B 


•From the law of mass action, the equilibrium constant K for this reversible reaction is 
given by: 


Ksp 


_ W*ri 

[AB] 


•Since the concentration of solid may regarded as being constant, the equation may be 
written as: 


Ksp = [A + ] + [B~] 

•If a compound that carries a common ion (for example A + ) is added to the above system 
there is a momentary j' increase in ionic product: 

Ksp < [A + ] + [B~] 

•In order to re-establish the equilibrium Ksp =[A + ] + [B~], some of AB will precipitate 
out. 

•The same will be the effect if a compound containing the ion [B ] is added. 

•Thus, the addition of a compound bearing a common ion reduces the solubility of 
sparingly soluble salt. 

djiuidl jjjVI JJjlj 


A , B cjUjjV j ajUI! <^111 Electrolytes dl aJL*. ^ b jisbll 

jjjVI jj^jj B jl A A jjui jjLdl .id ^ nm bybi? Id ^La j] ciul jl 


SjjJ^dl (JliLa 4_SjAaj ^Isu ? ^Ali 


JJ ^jldl jjjVI jc- b 


NaCL^Na + +CL‘ 

KCL ^ K + + CL 

jjiill jjjl jj£ jj sjAj j ^1 j Ia* jjKII jjjl qA j I jdu 4 I jjjllij Id KCL dl j NaCL dl La 
ja (jj aLsJI djiddl jjjVI ? VU (_$l jl l_sjjaj 1-iLa I^jc-Luo KCL dl j NaCL dl Ajjbji j 

CL dl 
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electrolyte dl aS^l j* ^1 bj Solubility product <***\ ajs 

jljjVI <lL=k ^ b mm (JS1*} ^ CjUjjVI Cll! jj£jj L_)^jja (J^ala. <_£ jLuU J b j (_J-iic. 
jc. sJsbj ^bjA ClAjjjVI 4i£ 1 g'ic-bm ? c£] jLuLa jjjl J^Skj *•. \n>i 1 b jl jliVI C5^ 4-da 

Ksp < [A + ] + [B~] jl ^ Ksp dl 

b jib* (jl« ^1 AB j* C5^' Solid dl j* ^ jV 4 jl£l* <_s j c5-j^ jl j^VI £-?>jl jibe. i_iL 

^ aj\ l <b j LjJjuo^jj Iajj 

l^a3 i-*KVi.a jl£ 4JlaJ! jx (Jj ViA jV (JSj b i^l ^LuLaII jjjVI jj£ ji IAjqA i_) jJj (jbaj l_Ujj ji} Ld jV 

Solubility product dl ^ JiljA ^L# ^Ij V’bjdl ^ <1U ^1 t jj£jdl ^ S^bj L_n^j 

.. Solubility dl b idjlbdl jjjVI jdtj jl Ua 4i j*j idjjlc. <^111 

8, Effect of indifferent electrolytes on the solubility product: 

• If salts carrying no common ion are added to a solution of slightly soluble 
electrolyte. Such electrolytes even increase the solubility at moderate 
concentration as they tend to lower activity coefficient. 

j] i—da 4 djib jjj! 4d jV b ^dd! <c.tb vijbjjJI Jliij common ion effect d! jl jdAii 4-d li^.1 
? Jj^jaII Salt di dibjjl £a id jb'iua jjjl Vl3 <jaa 1" nlj jifLII CldjJa 
.. common ion effect d! o^c. ‘ cJ&? J** solubilitydl <b=dl ^ 

9. Effect of non-electrolytes on the solubility of electrolytes: 

• The solubility of electrolytes depends on the dissociation of dissolved molecules 
into ions. 

• This dissociation affected by the dielectric constant of the solvent, which is a 
measure of the polar nature of the solvent. 

• Liquids with high dielectric constant as water are able to operate between 
oppositely charged ions produced by dissociation of an electrolyte. 

• If a water soluble non electrolyte such as alcohol added to an aqueous solution 
of a sparingly soluble electrolyte, the solubility of the sparingly soluble 
electrolyte is decreased because alcohols lower the dielectric constant of the 
solvent and the ionic dissociation of the electrolyte become difficulty. 

^ b j^dl l$d electrolyte <^.11 jiib <jl« ^ s jau non electrolyte sd-» 4iL-bl jdb i_ijdu U& 

.. jidl 

jjliij b iddadlj 4 —iUjjI ^1 <&tij iddadl L 5 lc. juuxb Electrolyte dl 4_jjljjdl jl i_jjau Vjt 

^j j' Solvent dl £lb dielectric constant dl Jd Uliikl 
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Polarity Auj c£ DEC -S' b»l J& .. b solvent -S' 4-c-bj polarity -SI u& ^bidl 


ejdll Igd ^USbj 1.1a. ^Ic. DEC WS !-l£ AjLall (_g j dibjba jl (JjI yu> A_i3 Jlidl (Jjaui ,>3 
L_ljd jdj (jLuic. liKaj Ah.o-vj Ajiaij dulJJJ^SVI dbjjV' (jJJ Jajl j^)ll ^^Jc. 

? ^.L^a (JSja Water -SI Ac.tb polarity -SI <jl ^gj^fSaa t b DEC -SI cJSSib s^La dbda bl <jl bdajjal i_lL 
Jja^Sl j AjbttSI (JJJ Competition jt (_>^bj n t ^CaSl c _ s ic- dbda jS SafSaSb n ^ASI b 
L-ub <_g-SSI dnl j^jj£ 1 VI <-j jd j.Vq'i^i (_>dj (JdA AjLdl ^lb DEC -SI <jl <_s-SI L$^ji duSj^&SVI 

DEC -SI * *•. l.Ui.n .. L_Lui jb& b dnljjj£VI l$JC.Luij JjabSI Aildal Jj 3 

10. Effect of electrolytes on the solubility of non-electrolytes: 

• Non-electrolytes solubility in water depends on the formation of weak 
intermolecular bonds (hydrogen bonds) between their molecules and those of 
water. 

• The presence of a very soluble electrolyte (e.g. ammonium sulphate), will 
reduce the solubility of a non-electrolyte by competing for the aqueous solvent 
and breaking the intermolecular bonds between the non-electrolyte and the 
water. 

• This effect is important in the precipitation of proteins. 

<ua Jjk^l Water -Si High affinity Electrolyte ^ b* t dAa <^11! y&c. b Factor -SI 
bSiidj Vj oaSU. ujbb JLa ji non electrolytes -S' u' o£J b*.l j Non electrolyte 

.. AjUSI dbjja,j Igjc-lb dbjja_SI (jjj A qj» .>i A Jajl jj ^jjj£j U 0 4- 1 jUj ' $ *^S AjUSI 

High affinity bj ammonium sulfate -SI jj Very soluble electrolyte ^-bLd jia 
£* (jiiabsl Electrolyte u' c& ajc-Uj Solubility -S' non electrolyte -S' Water -IS 
non electrolyte -S' ^ AjUSI j AjUSI ^ non electrolyte -S' 

tiSjSc- Jaa ~b‘ , '^J' fl SIJ (jjjjjjSl *t A-lLaC- ^ b ja dflluU 

11. Effect of complex formation: 

• The solubility of some solute in a particular liquid may be increased or 
decreased by the addition of a third substance which forms an intermolecular 
complex with the solute. 

• The solubility of the complex will determine the apparent change in the 
solubility of the original solute. 
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Examples: 

1. Mercuric iodide (Hgh) is poorly soluble, by addition of KI increases the 
solubility by formation of K 2 Hgl 4 complex which is highly water soluble. 

2. Nicotinamide and betacylodextrin, have been used to increase the solubility of 
poorly water soluble drugs. 

3. Gentistic acid forms complex with caffeine that is less soluble than caffeine 
alone. (j solubility) 

4. Tetracycline form an insoluble complex with calcium ions present in milk or 
any other preparation containing calcium salts. 

(jj£j 'Lajlj Jl! (JelfiJ qa jiiij bj COmpleX tg-AujI 4 -n\ 

^JiLaV! (j-a b AjluaVI S^Lall (j-a JSI (J j! Jc-I IgJC-tlj Ajjjl! 

J aj jxi a^. jl J] aLIS ajc-Uj aJjJII bj mercuric iodide 21 j&j Jlla Jjl 
t> aJjJ! jjlu bj K 2 HgI 4 J^jj KI 21 <aLial Ja jc Complex salt 

.. JVjV! 

Solubility bba.1 Jj betacylodextrin 21 j nicotinamide 21 j J12I J112! 

.. J* * Jl! I (>a*j <&Ijj Solubility 21 I jn^n enhancers 

jjjj Jajta « solubility 21 o2j j Jl Jll complex 21 j2b Jjj> IjSli Jl! j2l22l 

.. Solubility 21 <JJSjj Complex J& u2lia 
Sjgillj J22 J Jl! (jjjalSJl £* complex bj Gentistic bj £21511 J112! 

6.1a.jl jjjalSIl jl Jc- (JjjJ J 4-1 j*lj (Jaa ^jl-vj 

<3b bj Tetracycline 2! jAj complex 2! ^llc. J jJiVlj <J J! JH2! 

JJ 4 J ^jJjjojc.Lal!J ^jJjjJl£J! complex AjV f jJjoiII^ j! (J lg-l3 J o^b (jiaJj-2l (j! 

VJ <_>a£ VJ (J Jx <jl (j^ajj2! <2jl tetracycline I aiA jj dual jl J. \u^ 

aj&Uj aJjJII !jlhn jLic. diL^La. 

12. Effect of solubilizing agent: 

• These agents are capable of forming large aggregates or micelles in solution 
when their concentrations exceed certain values. 

• In aqueous solution the center of these aggregates resembles a separate organic 
phase and organic solutes may be taken up by the aggregates, thus producing an 
apparent increase in their solubility in water (this phenomena is called 
solubilization) 

• In organic solvents containing dissolved solubilizing agents, because the center 
of the aggregates constitutes a more polar region than the bulk of the organic 
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solvent so If polar solutes are taken up into these regions their apparent solubility 
in the organic solvents are increased. 

<>L^I Surfactant dl ^ Solubilizing agent Jidid <=>1^ L:^ 

.. Surface tension dl 

d&j Lipophilic uj^f tail j hydrophilic uj^d head (> ujd? Surfactant dl jl La 
? Aggregates »jLc- Micelle jjSiij CMC 

non '>> du*. jl c^dlLj tail dlj Ijd Heads d! l$ja uj^i? A_pl*JI micelles d! 
ls * j j^j^ ^ jd 'dodj solubility d! ! j»> <^1 inner region dl ^ Aiok^j polar 

- like dissolves like < non polar 
^jLjill j! Hydrophilic region dl <^a I jj A_p.L Aija^j polar du*. jl 

jii aUc-Lj 

water j' aqueous Llx* ^1 Solvent dl jld jl c h^jj L ^ j&II 
o^dlj inverted micelle uj^ Organic solvent (>■ « jLc- Solvent dl jld jl 4 -da 
.. polar dlj Ijj ^ non polar dl j LUi 

solubility dL JsIlj I jdl oaL^id <Ja l_iL t Solubility dl Jkh <^111 Factors dl J£ l u^U 1^ 

Vl^. l^ijduA A-gL (Jdjau jjLjj V ? (JjjJ Ijdl Ac-Id 


Distribution of solutes between immiscible liquids 


Partition Coefficient 

<d jjSj fji i fdl J^a jjj oai«jj Cell membrane dl <_so*j jlLc. Ijdl jl cJjxj ^ jV jd. <_$! Jd 
jdLdl ode. jjlj non polar ^jjd jj£j jL»£ j solubility 4jjL 
jV JaSa non polar ^1 ajj^VI jd- jLdVI ^ld cell membrane dl jV 

. lipid dl Lipid dl j lipid 

^ Ijdl jjli ^ jV V Lilia ? Extremely lipophilic 'jdl jj£j ^ jV j' L p&ll Ja e-Ja 
A^a^U very hydrophilic 'jd' jl jV hydrophilicity dl j Lipophilicity J' u j'j 2 

Very lipophilic 'jdl cdd jl j£l.. o°^ Cell membrane dl jia ^ l-jjau 
C ell dl s-n^uA ,jL« JjjLkjj JdAiLa ^>u (_>uj <aijiklj Cell membrane dl Jdj I jdl jl 
J** 'jdL very lipophilic membrane dlj very lipophilic <lV Idl membrane 

.. <d^d tjkjjj Membrane dl jja 

.. jdL^dl jJJ jjljj Aja ^»jV ^IdLj 
W^l c^ 1 ^' C 5 ^ <-JL ?? cil (jiiLuil ^ Lipophilicity dl j hydrophilicity dl l vuLj uda 
.. jlLLVI lLIx* jl distribution coefficient j' partition coefficient 
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.. aqueous phase 21 j organic 21 u^fSa Ij 2I A^j L >^ bj 

Partition coefficient: _ 

• The ratio of the solubility in the non-aqueous (oily) phase to that in the aqueous 
phase. 

• It is usual to express the partitioning as log K, the greater the value of log K, the 
higher is the lipid solubility of the solute. 


Separating W—>1 ^=>1^ Cp ? jj** ! j* g-li partition coefficient -SI jl 

cA’S 2 different layers d^' s^ j a*.U. jc o jbc. j funnel 

AjLo (Jjx 

bj Octanol 21 Cy> a^£j Water 21 a_u£ a2c. Jaa.1 j funnel 2! ^ aIl^I tal j Ij2! l-usa 

.. ^jS' u2a22' Ijollj organic solvent 

Octanol 21 ^ Ij2! jj£jj <2^aa ^j^ALa j ^jc. (jjjS2all J-uaalj Ajaw" ^cia! 

Partition coefficient 21 ^ j\\ a^uII .. a_u^ j! ratio cW2 ta'j ^2-2' 6 

2 1^1 hi n 

• If a substance which is soluble in both components of a mixture of immiscible 
liquids is dissolved in such a mixture, then, when equilibrium is attained at 
constant temperature , it is found that the solute is distributed between the two 
liquids in such a way that the ratio of the activities of the substance in each liquid 
is a constant. V cA 

• This is known as the Nernst distribution law, which can be expressed by: 

aA/aB = constant 

Where aA and aB are the activities of the solute in solvent A and solvent B 

• When the solutions are dilute, or when the solute behaves ideally, the activities 
may be replaced by concentrations (CA and CB): 

CA/CB = K 

Where the constant K is known as the distribution coefficient or partition coefficient. 

• in the case of sparingly soluble substances K is approximately equal to the ratio 
of the solubility (SA and SB) of the solute in each liquid, i.e.: 

K=SA/SB 

Where SA and SB are the solubility of solute each liquid 
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a*j jjj Aj-uoi Ijj a^.1 j (jjjjix jjj Ijdl k Partition coefficient -1' u' Ida 

slx-a Jj jj& .liSil K -1' dj j] ^Ulbj ajLoII jl Aju jjj A_Ludj ^Jc <*_uju1! 

.. Alila K agUj jJ Ijdl Actij Lipophilicity -S' 

!j^ Sjjjfl K -S' A-ftja cjlajV' <jia* j jV K -S' cS-^ log K Ul_i^! 

log 1000000 cs-^s ' J uj^SS ^ijlc.jlSI diciJ jl <j£l 1000000 <_sjS^4f K-S' A^ua jl JjSI ^1 

Aljg joij aIUxU jSLaJj ..o Ju f^^>S' J 6 (_£jlkij log K A-«^ \ glc-Lm 

• Octanol is usually used as the non-aqueous organic phase in experiments to 
measure the partition coefficient of drug 

• Other non-aqueous solvents like isobutanol and hexane is used 

?? Octanol -S' a2 i_lL 

fs'j t^SSiSUj jlujVI ^ Cell membrane -S' ai 2. organic solvent J&' j* dlla 
a^U. jj£I J& aj j».l ^ jV Afrli t-sj2>l jLk. Ijol partition coefficient -S' 

.. Octanol -S' jlkVI 

1 g'ili<al collie j IjCsjI ^-lilLaLii CjljjC-dl (j>>» j A_i3 

In many systems, ionization of solute in both phases is complicated: 

l.if the solute exists as monomers in solvent A and as dimers in solvent B, the 
distribution coefficient is given by: 

k = caVcb 

Where K is a constant combining the partition coefficient and the association 

constant. 

2. If the solute dissociation into ions occurs in the aqueous layer, B, of a mixture 
of immiscible liquids, then the degree of dissociation (a)should be taken into 
account, as indicated by the following equation: 

__ 

jjjlU. (Jlic- ... ^cUj < _ 5 L^aV' jjitfll 1 gj'c- jjjal (jk ( _ 5 11I eCLuill Cj^l^JI (j\ sUatx ll jljlaJl 

dimeric -" ^ k Solute -" u' 2 solvents ^ solute J JjV' ^J' 
C 5 -* c^^ll Solvent -1' uj^fj ‘ ^ o£d-® uA>j> cA’S solvent ^ form 

? aj! i_iL <ji (jji <^111 ALix^al] jjjlill ^ J^ol ^ jV Ua .. Monomer 
aIU. fjk dimer Ajl LUa jial _jl jV laic. A-a^a ^^ic cIujuLq _jl jV 

^'j molecule ^ a,^ J&. dimer -1' * j^jdl <j*ja' c^' ^ Organic solvent -1' 
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AjV 50 ^Lll V i 0=Jjll ^\\<a\l fjk 100 ‘SjS jjllta (J-lJ ^txa ^ixJ 

.. *• K 21 j t - alikjA <jjb ^1 CjUj jsA\ joc. ':£j monomer <2 dimer 21 


<jjtil! Phase 21 ^ jjtiu J^j ujjjVI <> phase Solute 21 jl Akl2! aIUJI 

CjLLuiaJ! jLiic-V' jl <jV Solute 21 Ac-tij (jjtill jLic-V' <_gi Ja^lj QjjLall JJC-I 

_ laic- ^ulj ^ILjA j 4-btldl jjc. j AjjtLdl CjIjj^^JI (Jjj c kllaJlA aLoIxaIIj (. 

• The solvents in which the concentrations of the solute are expressed should be 
indicated when partition coefficients are quoted. For example, a partition 
coefficient of 2 for a solute distributed between oil and water may also be 
expressed as a partition coefficient between water and oil of 0.5. This can be 
represented as Ko/w= 2 and Kw/o= 0.5 

Drug in -SI VLji Partition coefficient -SI jl Jj&j IkJ six. <. I^a. ^ 4Js>jaIdl 

Partition -SI W- 3 • 3Jl =2 ? JV Aqueous solvent -S' ^ organic solvent 

non aqueous / aqueous VIj aqueous / non aqueous Ul Ja ^1 coefficient 
Ko/w VIj (k water/oil) Kw/o f jV I ^1121 Ja^l UIaj jl l jLic. 

<_$' 21 ^>1 jV (^-SbSbj Kw/o = 0.5 -S' j' Ko/w = 2 -S' cijl£ j] Ij£ ^jic. Jll® bhic. j 

.. lS* 


♦ Pharmaceutical importance of distribution coefficient: 


1) Drugs partitioning between aqueous phases and lipid bio phases. 

2) Preservative molecules in emulsions partitioning between the aqueous and oil 
phases. 

3) Antibiotics partitioning into microorganisms. 

4) Drugs and preservative molecules partitioning into the plastic of containers. 

5) The permeation of antimicrobial agents into rubber stoppers and other closures. 

6) The partitioning of glyceryl trinitrate (volatile drug) from simple tablet bases 
into the walls of plastic bottles and into plastic liners used in packaging tablets. 

7) The permeation of drugs into polyvinyl chloride infusion bags. 

: iSj cjUU ^ ^ Partition coefficient 21 
adipose 21 j Fats 21 ^ jj£! £ jj%a Lipophilic jJ 'j2l jV ^ 'j2l ^ jy <2^ . 1 
uL£j .. Uj^bllj f2!j Hydrophilic 21 L^bVI ^ £ jjkA hydrophilic Aj tissue 
. t> 'j2' jl Absorption 21 4_iLx- 
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AiiaU. o^U ( . «u>> l jUa.VI ‘ surfactant j 42-* j ^-yj 0* uj^f aJ-^ emulsion -SI .2 

AjLa I^_i3 A q)Vl<a VI (ji-a ' j (j! t.4.ag‘i A-a^Loa i b^)2^dl Ajajjo!jjttiVlH <j^a A l<a Vi (jbic. 

oil 21 (jLic. (jjaiLajVI Ac-tij Water layer 21 ^ -i£l AJaaU*. s^La Ja^.! jjlc. Ul jl ^tdbjj 

? (_gl -IS (_£J AjLal! ^ Ij-2! Ajjbjl A_Luij P.C 21 ^tilbj | VL^a! bjj£j A^a (jLa 

Lipophilic uy^Vlj Cell membrane j Cell wall -y aLI^ uj* 2 S2c. bj£2l .3 

t_ajjuil (jLic. Ac-llj P.C 21 <-_sj^>x>a (jj^j ^ J)V cJ(jj^l-iaJI cs"SS! l5jJ" 2I 2*^2l 

? <_£I -13 Ajj-^uj (J j-1 (jjj!-la_l! 

preservative 21 jl£ jl 4 preservative aILLU-j Liquid dosage form 21 jl .4 
e2-2l (j-a A_La£ j ^ala-lA ^Idbj lipophilic QJ^jj *2c. <^2' 2=>\_L»^di j! rubber 21 ^ i_Jj-liJ b 
Ij-lll ^2 j P.C 21 L-SjLc- ^»jV !«^ (jL2c-j (JjL-all ^gic. (j^-a-aj AjaSbaJI 

Plastic 21 jl Rubber 21 

.. ladallj \ g\i3 ( _ 5 1SI A Iviill Sj^S ^jjlj (_£-} .5 

2U*.lj volatile uj*£j * ajj^S' a^2I j! Angina 21 ^ b glyceryl trinitrate 21 .6 

Ajctb A-llUill cJ2j JaUa-al! jl Rubber 21 A-lajail Jj (j^alaAJ 

.. e&bjj ^21 b notes ajj2 ^Jj2u ^Uj 


* Notes: 


1. Passage of drug through lipid membrane and interaction at the receptor site 
correlates with Octanol water partition coefficient. 

2. Drug partition themselves between aqueous phase and lipophilic membrane. 

3. Drug with partition coefficient more than one, it is more lipophilic. 

4. Drug with partition coefficient less than one, it is more hydrophilic. 

5. It is a measurement of how will substance partitions between lipid and water, 
hydrophobic drugs with high partition coefficient are preferentially distributed 
to hydrophilic compartment as lipid layers of cell while hydrophilic drugs with 
low partition coefficient are found in hydrophilic compartment as blood. 

A-alax-a 

A_kxJ^j 4 .u«Vn ^1 partition coefficient 21 cell membrane 21 c>* 'j2l jjj* AiLc. 

.. aA Usj&j Octanol 21 

jl* jl 'j2l u' o»L2 lipophilic 21 j Hydrophilic 21 cdlddl l^Aj <_glc.ll? ajj^VI 

oil phase 21 Alda ^ j aAc- Liphilicity a2 JjIaa ^gllc PC a2 

hydrophilic region 2! ^ £ jjbAj hydrophilic uj*^'j 2I ‘ J2a pc a 2 Ijdl jlj 
.. lipid layers 21 jlS lipophilic 2lj blood 21 ja hydrophilic compartment 21 Jll» 
buffer & 21 jaj ^jb .hUa dissolution 21 j solubility 21 ^ (j-aU. jj£j 1^1? 

buffering system 
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• They are solutions of a compound or mixture of compounds that can resist 
changes in pH upon addition of small quantities of an acid or alkali. 

• A buffer is a solution containing a weak acid and its conjugate base in similar 
amounts. This combination reduces the pH change upon addition of strong 
acid or base by converting H +1 (or OH 4 ) to weaker acids or bases. 

ilii jl Ij^ll Ac-Uj pH _ll ^c. h°i\ Vn AjjLaiS jl ja ojUc- i buffer -II 

jjaujLa jAj sjj3 <iUjI 

J£ U^jc. IUl ^glil pH -11 (jc. cjjJul jl pH -II uV buffer -1' 

route -II ,jU£j l^ia J » HMjft I j2l ^g-ill sa 2 I j solubility -II -kfk* Ul pH -1' o-UJ ^ ' j2U 

jjj£ J£Ula ji pH -I' cij' j2^ cjU.U.j A^X-allj of administration 

.. IgjjjUiS i^lc. fiaUd 

distribution j bioavailability j stability j solubility -1' <2^ buffer -1' 

I j-llU AjjjU 


# Buffer solutions are composed of: 


a. A weak acid and its salt (conjugated base) —> Acidic buffer 

b. A weak base and its salt (conjugated acid) —> basic buffer 

A, Acidic buffer solutions: 

• (pH < 7) are commonly made from a weak acid and one of its salts. 

• An example is a solution of acetic acid (pKa = 4.75) and sodium acetate. 

• If the solution contains equimolar concentrations of the acid and salt, it will have 
a pH of 4J5 

B. An alkaline buffer solution: 

• (pH > 7) is commonly made from a weak base and one of its salts. 

• An example is a solution of ammonia (pKa =9.25) and ammonium chloride. 

• If these are mixed in equimolar proportions, the solution has a pH of 9.25. 

.. buffer 21 jj&A j&- 

CjIoL* b salt 21 j its salt j weak acid t> uj^A j*j acidic ujA? bj JjVI 

base c> jl acid t> lsA j* A conjugate base 
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lsAj 4.75 pH 41 ujlj j bj Na acetate j acetic acid c> j* * a 4& Jli« 

.. 7 t> jjSI uj^f base 4lj 7 t> J3' acid 41 jV Acid 41 g-bj range 41 ^ U4a 
conjugate ^44lj s^&la j* c$U bj basic buffer 4! j&j ^141 £j4! 

bj 9.25 pH 4! uj^j ammonium chloride j ammonia 41 a4c. Jllaj acid 

Basic 41 g-tij range 4! ^ 

pKa 41 AjjLuia pH 41 ^gilgA t glc-Lm s^c.tal!J (jiaAaJI jA Ja4allj AjjLuUa Aja^ Cli.li.1 
non 4 !j dissociated 4! jjj jlJ5l jl equilibrium ^ pH 4! ^ pK 41 ^a 

. dissociated form 


# Example for non-buffer system : 


A solution of NaCL in water (its pH = 7) 

• Addition of 1 ml of 0.1 N HC1 solution lowers its pH value to 3. 

• Addition of 1 ml of 1 N NaOH solution raises its pH value to 11. 

• So NaCL is not a buffer. 

7 <j4'j*- '4c-t4 pH 4! i^-uu neutral <jj^? bj JjL>a 14 jl 

11 pH 41 j basic ^ 1:1 J4ju4I Ji ')U 1 normal of NaOH jl 

3 pH 4! j acid ^ b 24*44 jl 1 normal of HCL j] 

buffer solution ^ jU&l j4«j V Water 41 Vj jaV NaCL 41 jl ^Lki! b 


♦ Buffer action: 


• It is the ability of a buffer solution to resist changes in pH upon addition of an 
acid or base. 

pH 41 ^ j^AA jjmj ^1 <jl ^ buffer 41 s j& ojbc. b buffer action 41 

l)nffgr (jmjsa jl PH 41 ^jj*j l^jl (_ybj^)L4 s^c.la jl ^j>»a^ AiL-ial ,i*j 4_ia (Jjl*»- ■«!' 

b jj* 4I fJ li}A buffer 41 jf4 < j^.ja 


# Examples of buffer system: 


1 . mixture consists of weak acid (acetic acid) and its salt (sodium acetate this 
mixture consists of CH 3 COOH molecules + CH 3 COO & Na + 

On addition of strong acid: 

H + (from the strong acid) + CH3COO -> CH3COOH 

• H + ions are neutralized by acetate ions present in the mixture and there is 
very little change in pH value of the mixture. 
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On addition of strong base: 

OH (from the strong base) + CH3COOH -► CH3COO + H2O 

• OH' ions are neutralized by acetic acid present in the mixture and there is 
very little change in pH value of the mixture, 
sodium acetate dlj acetic acid + sodium acetate t> system d b JjVI Jlidl 

.. Acetate j Sodium d 

^1 acetate dl ^ <Jc.l£i3 ^jjja b <^1 jjd jx AaJUll H dli t acid di^a j] 

^ jjiaA weak acid uj^ dj acetic acid uj^j Na acetate d! e±££JZ \ 

jjxj ^1 Free hydrogen ion d! ^ cl jii Ul Ij£ Jldbj s a^. pH dl 

1.1a. b A_^J.lJ PH dl 

t> AjaJldl H dl ^ tiLouuj base dl did ^ AjaLldl OH dl jl strong base ^ dLb j] 
od*a 7 pH dlj neutral u^j H20 uAcetic acid dl 

C 5 1 a. jjjjij-a AjjjxJ Vj V PH dl 

2. A mixture of a weak base (NH4OH) and its salt (NH4CI) also behaves in a 
similar manner. 

On addition of strong acid: 

H + (from the strong acid) + NH 4 OH -> H2O + NH 4 + 

On addition of strong base: 

_ OH~ (from the strong base) + NH 4 + —» NH4OH _ 

basic buffer dl Ua jSl.. ^dll Jlidl ^yi£ll <jdj 
W^dj Salt dlj NH40H uj^dj -LdiJI Ua 

c^l Water ujdjj OH dl l$ix ^.dj NH40H dl ^x Jc-IiLa ac.Il h dl strong acid <- dda 
. JjVI t> ^iwudl ^ tOj*.jx Ij£ ammonia dl jAj j^.1 ^jUj Neutral uj^d 

j* c^' NH40H uj^j ammonia ion dl ^x JclitL OH dl jl strong base Id 

.. d^a^jA JX i*J ^1 (jdix ^IdUj JjVI System dl ^ aJJ5kjx d*dd 


# Buffer Equation: 


The pH of the buffer depends on: 

a. pKa of the buffering substance 

b. relative concentrations of conjugate acid and base 

W^ dcdA ^1 buffer dl s.id! Actu dissociation constant dl J&- buffer dl ac\u pH dl 
ls* u^ deLoid l salt dlj base dl j! salt dlj acid dl clI j&ji jjj A_uxdl *1 _l jlxSj 
.. tj± Ajddl Ajjlxdl jx PH dl L-Lu^j j .. buffer dl 
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♦ Henderson- Hassel Balch Equation: 


The buffer equation is useful for: 

a. Calculating the pH a buffer system if its composition is known 

b. For calculating the molar ratio of components of a buffer system required 
to give a solution of a desired pH 

c. Calculate the change in pH of a buffered solution upon addition of a given 
amount of acid or base 


.. AjlijLa c_aijlc. li! buffer pH d! cJjc.! j-a 

acid or base j Salt dl <^a ^1 Buffer system d! cAjji* jdiA 

.. ^ jir. d' PH j' desired pH d J^>jl 

. acid or base Id ^ Jjl^dl pH dl ^ j^idl josa Ij^l 

A. Buffer equation for strong acid: 


0 H = e Ka + 1 °sS 


Where: 


S pH = -log of the H + ion concentration 
S pKa = -log of dissociation constant of the acid (Ka) 

S [Salt] = concentration of salt 
S [Acid] = concentration of acid 

This equation is satisfactory for calculations within pH range of 4 - 10 


Example 

Calculate the pH of the buffer solution consisting of 0.1 M each of 
acetic acid and sodium acetate (pKa of acetic acid = 4.76). 

Solution 

pH = pKa + log [salt] / [acid] 
pH = 4.76 +log (0.1/0.1) 
pH= 4.76 -i-log 1 & log 1 = zero so, 
pH = 4.76 

0.1 N j^jdl u^Vlj Na acetate j acetic acid c> buffer ja Ua 
(_$.j <jjjs ^gdl <bl*-dl ^AklaiA acid Ajl ^gJblS ja 

(ilc-llj jjjlill ^jiajxaA 

pft Jl l^ic-Luj sjbiil! jl j Salt d! (jj^j dd (jl .. (JjVI t—a UUla 4-jaj^d.a 

pKa dl 
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B. Buffer equation for strong base: 

• Buffer solution are not commonly prepared from weak base and their salts 
because of the volatility and instability of the bases and because of the 
dependence of their pH on pKw, which is often affected by change in 
temperature. 

• Pharmaceutical Example for basic buffer is ephedrine base and ephedrine HCL 


not common basic buffer dl j *j ? jV basic buffer dl Jja JjVI 

<j! l-uuu Ajjljii]! ^ jjUadl jl volatility dL jj-iu Ej Acidic buffer dU 

.. Sjl jaJI JjldL (Jj 1 J pKw dl 


pH = pKw — pKb +log^ 

Where: 

S pKw = -log of the ionic product of water (Kw) = 14 
S pKb = -log of dissociation constant of the base (Kb) 

S [Salt] = concentration of salt 
S [Base] = concentration of base 

Example 

Estimate the pH of a solution containing 0.10 mole of ephedrine and 
0.01 mole of ephedrine hydrochloride per liter of solutions. pKb of ephedrine 
is 4.64. 

Solution 

pH = pkw - pkb + log [base] /[salt] 
pH = 14 - 4.64 + log (0.1/0.01) 
pH = 14-4.64+1 = 10.36 


L p a *j (j j Base d!j Salt d j £jj jV V ? pH dl pj^ a j| j* 

X 4_ 3 IgJLft is pKw dl j aIjIxaII Cff a 

• The ratio of increment of strong base or acid to the small change in pH brought 
about by this addition. 
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• Buffer capacity can be defined as the amount of strong acid or base (in gm 
equivalent per liter) required to change the pH of 1 liter of a buffer system by 
one unit. 

• it is also known as buffer index, buffer efficiency, buffer coefficient or buffer 
value 


Id <^11! buffer dl j! pH dl ^ jj*dl ^ buffer dl $jdi ^ 

buffer system dl s^& la j 4iUial 1 pH dl iaSa (jlAc. 

Acid or base dl 4 il^l o*j pH d! ^ jj*dl C 5 A& ^1 base dl jjj 4 _badl ^ jl 

K ApH 

^ A is the change 

S AB is the small increment in gram equivalent per liter of strong base added to 
the buffer solution to produce pH change of ApH 
S ApH is the resulting pH change 


?? 1 buffer capacity dl ^1 t_da 


• According to the above equation the buffer capacity of a solution has 
value of 1 when the addition of 1 gram equivalent of strong acid or base 
to one liter of the buffer solution results in a change of 1 pH unite. 

^lillll i jj] \ Cixi. (JjAd 1 (_5jb-A jl (jia-aaJI (j-a Id ^^dl Ajx^dl dal 

j j diU$j:u # \ (j jLuAj aJjIxaII ^ a -nI ^ <_]£ 1 & jldLa pH dl ^ 


• The lager p is, the greater the buffer capacity of the system, that is, its ability 
to resist a pH change. 

! !pH dl Jc. buffer dl SjjS jj buffer capacity dl jl beta dl aj j 2 U 

Van Slyke Equation 


• More exact equation for calculation of buffer capacity 




P 


= 2. 303 C 


Ka[H + ] 

(Ka + [H +]) 2 


C: The total buffer concentration (the sum of the molar concentrations 
of the acid and the salt). 

Ka: dissociation constant 
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Maximum Buffer Capacity: 

• The greatest capacity p max occurs where [salt]/[acid] = 1 and pH = pKa 

pmax = 2.303 = (2.303/4). C 

(?max = 0. 0576 C 

•S C: is the total buffer concentration 

PH dl c-Lui^j (jLuic. l$La <^111 <blx>dl (y* jjd Ablx* van slyke 4-^1 ^llc. Aja. 

( _ 5 d! Ajj-^U 

buffer dl capacity clP maximum buffer capacity u' f*-d' 

l $pH dl l^ioLaij Salt cone = acid cone, dl jj£j Ld jj l$La jj <jl^ 

pKadl 

A-aaa dikjj tdj! ^jc- sjbe. Ajldil jjlc. j]j QAi Qd all(jjjlal! ^dl 

aLI**]! Id j maximum capacity dl aJU ^ [H] Ka 

b (_)^dlA. ^iVI ^gdl (jjjLdl U^J^i j 

(JllLa t_a^ 2 oj 


Example 


A buffer solution contained 0.1 M each of acetic acid and sodium 
acetate and its pH was 4.76. To this, 0.01 moles of sodium hydroxide was 
added and the pH of resultant was 4.85. Calculate the buffer capacity. 

Solution 


P = —= — = 0.11 

r ApH 0.09 


buffer solution dl <> 0.11 bi*ia j] ^ jUb jib* buffer dl jl £>U~> bj 


Example 

What is the maximum buffer capacity of an acetate buffer with 
total concentration of 0.20 mol/L? 

Solution 


6 = 0.576 C = 0.576 x 0.2 = 0.1152 

.. Maximum buffer capacity dl jjjla ^ 
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- buffer -11 JPH -1' cM M cW M <_$' M 


Factors Affecting Of Buffer 


I. Temperature: 

• Activity coefficient and pKa value of the buffer are dependent on the 
temperature, temperature change will cause changes in pH of the buffer. 

• Buffer of weak base and its salt show greater changes with temperature change. 

• An increase in temperature will lowers the pH of boric acid/sodium borate buffer 
and raises the pH of acetic acid / sodium acetate buffer. 

CjjjxjI jl jLic-j AjjU CjU.U. C5 i c -J pKa dl C5 1 C - JiUj bj temperature dl ja J^lc. Jjl 

buffer dl gAL PH dl jjibA % jl jaJ I 
PKw dl AM ^ UiaLa (jj ajV bj sj!j^JI I jiib ji&VI ja basic buffer dl 

cAy l£»j s j'J^ dd basic buffer dl Ms* PKw dl Jib ^Idbj Sjlj=db jjIHj 

ciulis 

<. ‘di-v n UjjjIj jV buffer dl pH dl jl J J jjj ejl jaJI (j-akj jl ed-ij jjjLj <jl Jjij (ji>j.dia 
4iiL«yi Aic.j JSjj (^^>^1 Uba.1 j -ijjjj bU^I buffer £y* 

a. DiUrtlon effect: 

• Dilution of an acidic buffer shows an increase in the pH, while dilution 
basic buffer shows a decrease in the pH. 

Dilution Value: 

• It is the change in pH of a buffer upon dilution with an equal volume of water. 

• Dilution value for most pharmaceutical buffer systems are usually less than. 

AqjqVil buffer solution dl AAdl AiUial j! <. qjqvi" jjjIj 
ls jbj PH dl j neutral AM u' b j acid d J j^Iia basic buffer dl AM j] 

acidic buffer My cMM-* J£iApH dl basic dl AM <» A u>> ' b»l 7 

Water dl Aibial basic d JM j acidic buffer dl ^ L»Ui 
AjjLuox a. uS t_Luial Ld pH dl M change ^ Ubw dilution value MM A_ia 

Buffer dl AM' t> 

8. Salts effect: 

• Addition of neutral salt leads to lowering in the activity coefficient of the ions 
so; 
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• Salt added to acidic buffer lowers its pH 

• While salt added to a basic buffer increases its pH. 

• The change in pH is not greater than 0.1 pH units. 

t> Buffer dl equilibrium dl Jx. jisU^Buffer dl electrolyte j' salt jl 
salt d! (> AaUial j&\ pH d! Jdj acidic buffer d! jl duau pH d! 


.. pH d! jj£! C5 iLii basic d! j£l 
jj£i j (jjiJ 0.1 unit jdd (jLa ^Ldl 4il*Cal (jc. AajUll pH dl ^ j! Sell jll ^yiJ 


Biological Buffer 


I) Moods 

• Blood is maintained at a pH of about 7.4 by the primary buffers in plasma and 
the secondary buffer in erythrocytes. 

• Primary buffers include : carbonic acid/bicarbonate & acid/alkali sodium 
salt of phosphoric acid. Plasma proteins, which behave as acid in blood, can 
combine with bases and so act as buffer. 

• Secondary buffers include : hemoglobin/ oxyhemoglobin & acid/alkali 
potassium salt of phosphoric acid. 

• The physiological pH range of blood is (7.36 - 7.4), above or below this pH 
range life is in serious danger e.g. in diabetic coma pH drop as low as 6.8. 

(J£jaU ^a-dlj pH dl Clllfi ^ JjC Igdj ^juiaJI L_u£jJ aC<^dl l—ll->1 *dl (_gl sUxx jl ji*JI 

?? qJll 

CjUjj jjLaSj jllujI (iLjjLoiill ^yLalj ciiljjjj^jidlj (_£j j primary Aiat jic-^i 4_ia 

.. d®j^dl 

.. <fi®VI ajLj oxyhemoglobin ^ ^1 o ^lid l Sj^^dlj j^jV^^I ^ j secondary 

CIijaU *d jfLax Cilia jl Clljl j jl j 7.36 — 7.4 ^ Jliu ^adl Alic-llii pH dl 

pH dl jjflll ^^111 ^£jjJI AljllC- (JliLftll dj. Ul ’ J ^-aJI C_ijUaj ^^111 (Jlkll lAuU 

6.8 d CCiL^aJ Ac-Ui ^oil Ac-tii 

I) Lacrimal fluid: 

• The pH of tears is about 7.4 with a range of 7 to 8. 
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• Tears have a great degree of buffer capacity, allowing a dilution of 1:15 with 
neutral distilled water before an alteration of pH is noticed. 

4d uj^fj 8 d 7 fg-c-dj PH dl jjSLu jl tears t> uj^ <^d'j c5-*-*dl cJiddl 

pH d! J ja *j (j\ t oja 15 Igiaici JL** <9.jol buffer capacity d! j* Adlc- 

.. Buffer capacity d! Jc. csjS JA bj 

it Urine: 

• The pH of urine is about 6 with a range of 4.5 to 7.8. 

• When pH of urine is altered beyond this range, remedial action by kidney is 
taken place. 

• When the pH of the urine is below normal values, hydrogen ions are excreted 
by the kidneys. 

• When the urine is above pH 7.4, hydrogen ions are retained by action of the 
kidneys in order to return the pH to its normal range of values. 

CjUjjVI A_iAj pH dl JaliaJlj CjUjjVI gr jj*. Jz- SjJial! Igd A_ilfdl (jl ^^.jluiidl J .'i-Sl'i&La j 

.. (jC- J l—nljjAVIj 

t C5 i*j yiib 3 JUidl Jc. normal range d! j* Jal c^jl£ ^J! a^Uj ph d! jl 
Normal dl pH d! jjjj jl ic. ^Jl J Ig-unaJ j j* H ions d! Adill 

.. range 

jl ■Sc- H ions d! j a oji£ ajuS ^I jaL ^ jiu* Adilli alkaline j ^Ac. dul£ PH d! jl <_>A*JI Jc. 

.. alkaline J-ij a u>> ,a K\ l a^=ojj Ajjdi pH d! 


Pharmaceutical buffer 


Buffers are used in pharmacy to: 

a. Adjust pH of the product that required for maximum stability, maximum 
activity and minimize the tissue irritation. 

b. Maintain pH of product within optimal physiological pH range. 

c. Maintain or adjust a specific pH for analytical purpose in pharmaceutical 
tests and assays. 

jjxl ole. J JLa^dl jl I—)ljn>»vi\l J buffer dl 

j' <-$' stability ^1 j product dl a^Uj pH dl Jc. ajI VjI 

j\lj2, 

Jz. J Jl Jia jliitc- ^jol^JI A^-tb pH dl AjjlLa ji>»Vn«dl A£.tb pH dl ^^ic. AaAl jll c- IAj 

Aj^j^d I C jjl | 
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Cill mdillj CjIjjIxxJ! L_)jl^d PH _ll ladal (jLuaC. did 

I. teifcf ttiiiMfttiBnnuBliiie 

Buffer is used in tablets to: 

a. Control the pH in the microenvironment surrounding the drug particles to 
enhance drug dissolution and absorption, 

b. Reduce gastric irritation in formulations of acidic drugs. 

J! ^ ^j! jdie diLUll ijj Solid dosage form dl ^ buffer d! 

^^d'j cMj^d' t> cJla! cdAd! Alia J^c-I JjjL ,jc. irritation 

dissolution d! jLic jd^j s^dl 

ll» Buffers in ophthalmic preparations: 

• Buffers are used in ophthalmic preparations to maintain the pH within the 
physiological pH range of the lacrimal fluid. 

• The lacrimal fluid has a good buffering capacity and solutions with pH 3.5 
and 10.5 can be tolerated with little discomfort. 

• Outside this pH range, irritation of the eye with increase in the lacrimation can 
occur. 

• Ideally ophthalmic preparations should be formulated at the physiological pH 
but this pH is not the ideal pH for best solubility and or stability of the drug. 

• Buffers are used to adjust pH for best solubility/stability keeping drug in 
ionized form (water soluble) but cannot penetrate the lipid membranes 
and low therapeutic activity. 

• Upon instilled into eye, the pH slowly rise to that of lacrimal fluid (by its 
buffer capacity, drug converted into non- ionized, lipid soluble and high 
therapeutic activity. 

• Commonly used buffer systems involved in the ophthalmic preparation 
include; Borate, phosphate and carbonate buffers. 

.. 

<&dj pH dl Jadd! c - 1 ' j! ophthalmic d! buffer dl Jaa^ aJ dl 

.. irritation j 'jdl L-nx^ ji l$dLkl j lacrimal fluids dl 

jjxl! ^ JdU^ Igil good buffering capacity eye dl jl aj ijd (> Ula 

Jja ^ Ua.djjl Ujd JStila uWi j! 10.5 d 3.5 lj* pH d! ^jlj!2 
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j u^d' pH -11 ^ uj^d' ophthalmic preparations -1' <_£« da.1 

lipophilic d j ionized uj^ unstable 'jd' Uoi& jj% PH -1! jV tiUlS ¥ d^d 

unionized uj^ ^d^ fjV ^aJI ^ membrane ci' ls j <0 

^3 (JjVI U! Al£jjix (Jj-aajj (jj*JI L-Ua ajjl A U.o^jA basic (JjVI (j-a I jdl Clula. <jLa£ 

lS^j ^ lS^ ^XaJ! ls* j^j unionized j basic d djadj Ij?. u^llj acidic c&d 

membrane dl 

III. Buffers in Parenteral preparations: 

• The ideal pH of a parenteral preparation is 7.4. 

• Parenteral preparation of highly alkaline pH (above 9) can cause tissue 
necrosis while acidic pH (below 3) can result in extreme pain at the site of 
injection. 

• Buffers with low capacity are used to adjust pH to a suitable value for solubility 
and stability. 

• The pH of small volume parenteral is not necessary required to be at 
physiological pH because blood has a good buffering capacity. 

• The most commonly used buffers in parenteral are acetate, phosphate, 
citrate and glutamate buffers. 

(j-a Ci Jc.l pH d! AiL*. C-L a ^kloi l jlj 7.4 ^j^ fd! (j j pH d! (jdJ! Jdla-a aL*. ^ 

c3j^ <^4 corrosive effect ^d high alkaline solution d! jV j d^idl cj j* J ^^ja 9 

IgJ^aJj Jjja^lA ^Idljj 

_yit!iiA (jlx (_yaJ A Va^.\l 3 -dc- acid pH dc. IglLa^JjujI jl 

. Ijd! A&ld A-uLdl j^lc. (ji jjLx jLic. low capacity buffer jj ^Vn > n Ua 

^»dl 4_=kjdl j3 j! (jiliiLa V ¥ buffer ^Ad-a jV ‘ Ajd*. ^^ALa <j-aj ^/llLa «ld_A j] <Ja 4 -da 

. Sj^d! ^UaVI ^ c_did jdjjj Buffer capacity <d 

I V« Buffers In creams and ointment: 

• Topical products have tendency to undergo pH change during storage which 
may adversely affect the stability of the product. 

• Buffers are used to maintain the suitable pH of such products. 

• The most commonly used buffers in creams and ointments include citric acid 
and its salts or phosphoric acid and its salts. 

^gih 1 1 (ji-a \ g a \ g‘ic-ld ClAjjfLd! jV ¥ 4_).lLaJl <11^ ^ buffer ^ ^lou 4d 

^Id ^A^d! j! Ac-Id Adldl (^ic. jjIj <jfLa^ ^^111 j <jj jddl $ljj! pH dl ^ jdj Cdlii 

¥ buffer jdxv! £tui& t^a-d cjljkkl! ^ j I 


21 























BEIN CEUTICS 


SUCCESS TEAM 


Preparation of pharmaceutical buffer 


a. Select a weak acid having a pKa approximately equal to the pH wanted to 
insure maximum buffer capacity( pKa= pH) 

b. From the buffer equation, calculate the ratio of salt and weak acid required to 
obtain the desired pH. 

The buffer equation is suitable for calculations within the pH range of 4 to 10. 

Log [Acid] / [Salt] = pKa - pH 

c. A concentration of 0.05 to 0.5 molar is sufficient and is corresponding to 
buffer capacity of 0.01 to 0.1. 

d. Finally, determine the pH and buffer capacity experimentally using a pH 
meter. 

Buffer dl Igd jjlc- Id ^^dl pH dl ajjIjouj ajcUj pKa dlj <» d*>>» ( ^ Sjlai. Jj! 

^1 salt dlj acid di (jj dijj^dl ajjolj l_^ jV LglS 
pH meter jW* j n>»vil l buffer capacity dl j pH dl aaaA I jxL I 

?? ^^111 Buffer dl jbid ®J^ddl (Jd^sdl jl jjjlxdl ^1 i_da 


♦ Factors affecting choice of pharmaceutical buffer 


1. Availability of chemicals 

2. Sterility of the final solution. 

3. Stability of the drug and buffer on aging. 

4. Cost of materials. - 

5. Freedom from toxicity. 

jjc. qaa j o jdj qaaj buffer dl lg-La ^^111 d^dl tL jajiJI Vjt 

© ^tJjdl 

VIj ojddl VIj ejl^aJd ?? Vi ^j-dVl Id ^1 j^iaVldl ^jiunll bjlj 

(jLaj ^jia'ill (jVla. dulj buffer jdi.1 (jLuoC- (_$l VIJ ^lauudVI 
ij I jd VIj (jdjjoi Vlj j^di Vlj <iui J » . n , da > J& 4 c.Uj shelf life dlj buffer dl ajIjj 
l_i buffer da^l ^ jjlj vii^. 4 I $ ViK'i AJl*ill s^ldl j a Vq~v\I (jl buffer dl a al£j 

? (_>iaJ^>dl AqKMl Jj^)lj ^ ]W 50 

(j\ L-uuuj Vj jluuVI ^ J£LL« jl toxicity <_s' b Buffer dl (jjfb ^ jV Ij^l 

Cjjdl V j (jlijaJI V j 0^-dl (j-a 
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